The Initiative for Sustainable Productive Agriculture (INSPIA) project promotes best management practices for agriculture, to enhance the provision of ecosystem services through better stewardship of soil and water resources while ensuring high levels of productivity. This paper presents the INSPIA methodology for the assessment of sustainability and for guiding farmers on strategic decision-making at farm level, applicable to any kind of cropland. The methodology is based on the application of 15 best management practices, which are assessed through a set of 31 basic sustainability indicators that cover the economic, social and environmental dimensions both agreed by a panel of experts. Basic indicators are then grouped into 12 aggregated indicators, to build the final INSPIA composite index. The INSPIA methodology provides farmers and advisers with a tool to understand sustainability and which, to a certain extent, serves to improve performance toward sustainability. Results are presented in three different ways: a bar diagram with the whole set of basic indicator-values; a pie chart representing the sustainability split in the aggregated indicators; and a final sustainability index. In the medium and long term, the INSPIA methodology can help to monitor and assess agricultural and environmental policy implementation, as well as help improve its decision-making processes in the future.
Introduction
Agriculture faces many challenges. Not only does it have to produce more food, feed and other raw materials to satisfy the increasing demands of the growing population, it also must contribute to economic prosperity and social well-being, while protecting natural resources. Farming is particularly required to demonstrate its efficiency, as agriculture is a user of finite resources [1] . In this regard, there is a growing interest in European society, concerned with improving the relationship between agricultural production and the environment [2] . Indeed, agricultural sustainability is a cross-cutting EU priority, through ecosystems conservation, biodiversity improvement, preservation of water and soil quality in agriculture-related ecosystems [3] [4] [5] .
There is a broad consensus that agricultural sustainability implies meeting the needs of the present, without compromising on the needs of the future generations with regard to food, feed and and innovation (RDI) projects for over 20 years. The network created over that long period facilitated the selection of the international panel of experts. Not only people of different disciplines from academia (agronomists, weed sciences, economists, sociologists, environmentalists), but also farmers, their representatives and non-governmental organisations (NGOs) were represented in the panel: 5 representatives of farmers; 4 members from European universities; 4 members from public research stations; 4 representatives of non-profit making associations; 3 from the private sector. The members of this panel were chosen on the basis of their experience and knowledge on each agricultural sustainability dimension. INSPIA methodology is in agreement with Bockstaller and Girardin [37] , who recognised that expert judgment as one of the validation procedures to meet the quality criteria in the selection of indicators.
For the selection of the BMPs and indicators, a thorough literature review of existing methodologies was made. In total, 6 meetings were organised for the setting of the indicators, the BMPs and the procedure to build the INSPIA composite index (Figure 1 ). As a result of these meetings, the basic indicators, their aggregation, their normalisation methods and the weight assignments were selected. The INSPIA BMPs were agreed unanimously by the 20 members of the panel. The BMPs and indicators have been selected by a panel of experts formed by a multidisciplinary team. The authors of this article have been regularly involved in international research, development and innovation (RDI) projects for over 20 years. The network created over that long period facilitated the selection of the international panel of experts. Not only people of different disciplines from academia (agronomists, weed sciences, economists, sociologists, environmentalists), but also farmers, their representatives and non-governmental organisations (NGOs) were represented in the panel: 5 representatives of farmers; 4 members from European universities; 4 members from public research stations; 4 representatives of non-profit making associations; 3 from the private sector. The members of this panel were chosen on the basis of their experience and knowledge on each agricultural sustainability dimension. INSPIA methodology is in agreement with Bockstaller and Girardin [37] , who recognised that expert judgment as one of the validation procedures to meet the quality criteria in the selection of indicators.
For the selection of the BMPs and indicators, a thorough literature review of existing methodologies was made. In total, 6 meetings were organised for the setting of the indicators, the BMPs and the procedure to build the INSPIA composite index (Figure 1 ). As a result of these meetings, the basic indicators, their aggregation, their normalisation methods and the weight assignments were selected. The INSPIA BMPs were agreed unanimously by the 20 members of the panel. 
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INSPIA Sustainability Indicators
Indicators provide the guidelines for farmers steering farm management towards an improvement of sustainability [38] [39] [40] [41] . The more indicators are considered, the more accurate is the sustainability index. According to the literature, an acceptable procedure is to build a sustainability index, which should be based on the following steps; selection of indicators and their development, as well as normalisation, aggregation and weighting [19, 20, 25, 31, 33, 39, [41] [42] [43] [44] .
Indicator Development
Basic indicators have been developed to meet the scientific standards, through a sound method of collecting data in the fields [15, 31, 45, 46] . Some of the indicators selected for INSPIA are based on previous initiatives that evaluate and analyze agricultural sustainability, for example, indicIADes from the Institute de l'Agriculture Durable [47], INDIGO® [48] , Sustainability Assessment of Farming and the Environment-SAFE [45] , Multicriteria Assessment of the Sustainability of cropping Systems-MASC [22] , DEXi Pest Management-DEXiPM [31] , Sustainability Assessment in Food and In Agricultural Systems-SAFA [41] , SOSTARE [33] , Sustainable Agri-Food Evaluation Methodology-SAEMETH [49] .
The selection of basic indicators was carried out on the basis of reliability criteria and applicability, permitting their operational calculation since the information can be obtained directly from farmers. Farmers' endorsement is considered essential to ensure the acceptability of the indicator selection.
The selection of INSPIA indicators fulfils the three types of validation: (i) 'design validation', since the indicators are scientifically referenced and possess a degree of accuracy [46, 50] ; (ii) 'output validation', because there is soundness of the indicators output, and usefulness for potential users [50] ; and finally (iii) 'end-use validation' since they are useful, and are used by the decision aid tool [37, 51] .
Normalisation of Indicators
As illustrated by Singh et al., [24] , a given indicator does not provide relevant information unless there is a reference value associated with the indicator itself. Since basic indicators have been calculated using different measurement units, transforming these basic indicators into a non-dimensional value is paramount to make them operational. In INSPIA's case, among the different normalisation techniques described in the literature, the panel of experts decided to employ the "min-max" normalisation method [52] . Therefore, the basic indicators' values would range between 0 and 1, and be scored by using valuation functions.
The conditions of the location of the farms need to be taken into account when normalising indicators [53] . In INSPIA, some indicators have been adapted to the participating countries, using different ranges (maximum and minimum value) depending on the country itself, which will correspond to 0 and 1 on the normalisation. The choice of quantitative thresholds used for some basic indicators is crucial and will partly determine the value of the assessment results. For INSPIA, the minimum and the maximum thresholds, to normalise the indicator ranges in the different countries, stem from the literature, knowledge and insight of experts.
Weighting of Indicators
The weighting of indicators are needed for the subsequent aggregation operations. Among the existing methods for allocating weight described in the literature [19, 54] there are: (i) equal weighting; (ii) statistic-based weighting; and (iii) public/expert opinion-based weighting, "professional opinion".
As stated previously, the panel of experts established the selected methodology for INSPIA. Therefore, although assigning a weight to indicators depends on subjective scoring [24, 39, 55] , a transparent and participatory method was followed within the INSPIA panel of experts, where the guidelines for assigning weights to indicators were made under the assumption that the three sustainability dimensions are equally relevant.
Members of the panel were given a total of 100 points to be distributed among indicators in each level class (aggregated and basic ones) according to their relevance. The higher the indicator importance, the more points were allocated to it. The final score comes from the rounding up to ten of the arithmetic mean. Weighting indicators, facilitates the decomposition of a certain problem into a 
Aggregation of Indicators
Once the indicators are weighted and transformed into component scores (aggregated indicators), these scores are able to be aggregated into a composite score at level 1 (aggregation of basic sustainability indicators), and so on for level 2. Aggregated indicators for level 2 result from the combination of aggregated indicators at level 1.
The panel of experts agreed upon the process and defined the hierarchical multi-criteria structure for the basic indicators. The procedure of indicator aggregation determines the type of compensation, also called "marginal substitution rate" in the economic literature, among indicators [56] . As well as for the previous normalisation and weighting operations, various methods exist for aggregation [19, 54] . By far, the most widespread linear aggregation is the summation of normalised indicators which corresponds to the "additive aggregation methods" [19] , which assume the total compensation among the indicators involved [57] . This was the method chosen by the INSPIA panel.
INSPIA Sustainability Composite Index
As stated by Gómez-Limón and Riesgo [58] the difficulty of interpreting the multi-dimensional set of indicators and aggregated indicators can be overcome by aggregating them into a single index or composite index. In addition, having a final index composed of more than one indicator eases the understanding of complex information by non-experts [59] , and would likely impact the system monitored sustainability [24, 60] . In INSPIA, all sustainability dimensions are equally important to agricultural sustainable development, and cannot be substituted by each other, as agreed upon by many authors [39, 61] .
INSPIA Online Tool
The INSPIA online calculator is available at www.inspia-europe.eu. Nowadays, its geographical scope covers 59 cropped land farms located in Belgium, Denmark, France, Germany and Spain ( Figure 2) ; both annual and permanent croplands are represented (winter cereals, oilseeds, legume and root crops for annual crops and olive trees and vineyards for permanent crops), and its thematic scope is economic, social and environmental. 
Results
The INSPIA panel of experts proposed the following results concerning BMPs, basic sustainability indicators, their aggregation and weighting, and the final INSPIA composite index.
Set of INSPIA BMPs
INSPIA's BMPs list is presented in Table 1 . The BMPs are comprehensive and deal with the essential components of sustainability. Some of the BMPs are related to the soil and crop management, while others deal with agricultural input-management. Other BMPs are aimed at environmental improvement and natural capital protection. Social aspects and farmers' welfare are also included in the BMPs.
The implementation of INSPIA's BMPs would result in better soil, water and air quality, whilst keeping or even improving yields. Also, BMPs would help farmers optimise the use of inputs, which can result in a more profitable agricultural system [62] . 
BMP
Name of the INSPIA BMP BMP 1
Use permanent soil cover (green cover or residue cover). 
Results
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BMP 8
Use of modern technologies for applications (precision agriculture).
BMP 9
Optimise irrigation timing and rate (considering soil water content, water holding capacity in the soil, and crop requirements in relation to evapo-transpiration).
BMP 10
Optimised use of pesticides (correct dose and appropriate product) BMP 11 Implementation of field margins and buffer strips with diversity of plant species.
BMP 12
Establish and maintain riparian buffers.
BMP 13
Build retention structures across slopes to reduce length of plots (fascines, vegetative buffers).
BMP 14
Point source prevention of PPP (pesticide) pollution on the farm (establish areas to fill and clean sprayers and manage containers).
BMP 15
Perform optimised waste management (packaging, crop residues, effluents, pesticide containers, etc.).
INSPIA Sustainability Indicators
The performance of the BMPs is monitored through a tailored set of 31 open-source basic indicators (Table 2) , that cover the three main thematic dimensions of sustainable development [63] . The correspondent calculation formula and definition of each basic indicator can be found in the website www.inspia-europe.eu. The performance of the INSPIA BMPs is determined annually in each farm, and the evolution of the indicators shows the effectiveness of the BMPs' implementation ( Table 3 ). The results of the indicators are intended to identify which practices need to be improved in the next seasons in order to enhance farm performance ( Figure 3 ). 1 X X X X X X X X X X X X X X X X X X X X X X X X X 2 X X X X X X X X X X X X X X X X X X X X X X X 3 X X X X X X X X X X X X X X X X X X X X X X X X X 4 X X X X X X X X X X X X X X X X X X X X X X X X X X X X 5 X X 6 X X X X X X X X X X X X X X X X X X X X X 7 X X X X X X X X X X X X X X 8 X X X X X X X X X X X X X X X X X X X X X X 9 X X X X X X X X X X X X X X X X X 10 X X X X X X X X X X X X X 11 X X X X X X X X X X X X X X X X X X X 12 X X X X X X X X X X X X X X X X X X X 13 X X X X X 14 X X X 15 X X X Sustainability 2018, 10, x FOR PEER REVIEW 9 of 24 
INSPIA Aggregated Indicators
In the aim of reaching a final composite index, combining the basic indicators into aggregated components was required, which ended up generating the three sustainability dimensions that compose the INSPIA sustainability index: economic, social and environmental ( Figure 4 ). This process involves choosing the functional operational form, in which indicators are built at levels 1 and 2, as can be seen in Figure 5 . 
INSPIA Sustainability Index
INSPIA's composite index is the result of the arithmetic mean of the three aggregated indicators, corresponding to the economic, social and environmental dimensions. The three dimensions are given the same weight, and lead on to an even distribution for providing a well-balanced sustainability index. Therefore, INSPIA index can be calculated as follows:
Sustainability dimensions = Economic, social and environmental. Values range from the lowest to the highest, depending on what farmers perform in the field and, in the end, depending on the level of implementation of the INSPIA BMPs at the farm. For instance, an optimal set of indicator values is a set of uniformly high values. A high average score, but one that includes very low values on some basic indicators, is sub-optimal and not sustainable, even though these are steps in the right direction. Therefore, basic sustainability indicators should improve with the BMPs' implementation on the farm. For INSPIA, the score 0 stands for the worst case, whereas the score 100 stands for the best state. The score 67 implies a threshold for sustainable agricultural practices [64] . This means that all results, from 67 and above it, can be regarded as sustainable ( Figure 6 ). 
Sustainability dimensions = Economic, social and environmental.
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Most of the INSPIA BMPs promote biodiversity and contribute to safeguarding the soil and water resources on which sustainable agricultural productivity depends, whilst delivering ecosystem services. This implies a holistic and sustainable agriculture system approach, based on the combination of:
• Conservation Agriculture (CA), fundamentally driven by BMP1, BMP2, BMP3 and BMP4. The principles of CA are: (i) minimum soil disturbance; (ii) permanent soil cover; and (iii) crop rotations [62, [65] [66] [67] . The implementation of the CA principles plays a major role in the mitigation and adaptation towards climate change, since it implies a reduction of greenhouse gas (GHGs) emissions by fixing CO 2 from the atmosphere as soil organic carbon [68] . Moreover, CA systems deliver ecosystem services, as a result of improved conditions in the soil volume used by plant roots, and by enhanced functional agrobiodiversity [65, 69] . 
•
The use of site-specific crop management, such as precision agriculture, is associated with BMP8.
Input optimisation, conveyed in BMP6, BMP9 and BMP10.
Habitat enhancement and environmental protection, addressed in BMP5, and from BMP11 to BMP15.
And more biodiversity, which is related to a higher carbon sequestration and erosion control [71] . Indeed, Overmars et al., [3] concluded that less biodiversity was associated with intensive tillage of the soil. Biodiversity is promoted in many BMPs such as BMP1, BMP2, BMP3, BMP4, BMP7, BMP8 and, finally BMP10, BMP11, BMP12 and BMP13.
INSPIA's BMPs are aligned with the United Nations' Sustainable Development Goals (SDGs), which were launched in the 2030 Agenda for Sustainable Development [63] . The SDGs also integrate the three dimensions of sustainable development. INSPIA contributes to 9 out of the 17 SDGs; SDG2-'Zero hunger'; SDG4 'Quality education'; SDG6 'Clean water and sanitation'; SDG7 'Clean energy'; SDG8 'Good jobs and economic growth'; SDG9 'Innovation and infrastructure'; SDG12 'Responsible consumption'; SDG13 'Protect the planet' and SDG15 'Life on land'. Table 4 shows how INSPIA BMPs contribute to the to the SDGs. As an example, in relation to SDG13: related to climate action, INSPIA encourages the delivery of certain soil management practices that make a measurable contribution to reduce carbon emissions, and contribute to a more climate-resilient agriculture. Certainly, INSPIA is responding to the global concern of mitigating and adapting to climate change. Conservation Agriculture is highlighted in the international initiative "4 per 1000", launched by the French Ministry of Agriculture at the COP21. This ambitious initiative will guide stakeholders not only towards environmental improvements but also to creating greener jobs and incomes hence ensuring sustainable development [72]. 
Selection of Indicators (Basic, Aggregated and Index)
As was stated in the methodology section, the INSPIA method is based on 31 basic indicators. Table 5 shows the methodologies that share some indicators with INSPIA, while Table 6 shows the level of agreement between different methodologies with INSPIA. According to the literature, the use of indicators and composite indices is gaining more importance in sustainability assessment and it is becoming more recognised as a tool for the adequate design of policy-making and general communication [12, 20, 24, 26, 29, 46] . In this context, agricultural sustainability, in its multi-dimensional approach considers an operational development through the evaluation of the indicators system that involves the above-mentioned sustainability dimensions [73] .
For building indicator-based methodologies, a current trend is to combine related indicators to obtain aggregated indicators [18, 21, 33, 49, 74, 75] . However, quantifying and measuring sustainability through indicators is a complex issue [76] . This is essentially due to the heterogeneous nature of the different cropping production systems; different space-time contexts; several crop systems; possible current or future evaluations of scenarios [77] .
In addition, some authors agree on the complexity of establishing indicators for sustainability assessment [78, 79] , and others on the interpretation of the indicators within this type of analysis [14, 31, 57] . This complexity is one of the main reasons why there is no agreement about the best sustainability measurement methodology [16] .
The innovation and merit of INSPIA concerns the sustainability index development, the participatory weightings and aggregation procedures of the indicators, allowing respondents to convey their own preferences on weights, and it is that a multidisciplinary panel of experts (academics, technicians, researchers and farmers) have agreed not only on the basic indicators but the BMPs. The level 2 aggregated indicators are combined to define the three sustainability dimensions which compose the final composite index.
According to Table 6 , and regarding the selection of the three type of indicators, the monitoring models most related to INSPIA are RISE 3.0., IDEA, SAFE, and MASC 2.0., with 68.3%; 61.1%; 57.9%; and 56.8% respectively. All of them tackle, to a greater or lesser extent, the same dimensions and scope of sustainability in INSPIA. Carpani et al., [80] , illustrate that agriculture sustainability is based on an unbalanced distribution of the three principal domains (economic, social and environmental), whereas INSPIA and other approaches, for example, MOTIFS, MASC and SAEMETH, rely on the equity of the three dimensions. Therefore, this equity is inherently built into the final composite index calculation.
INSPIA indicators fully meet the requirements concerning quality criteria for their selection, initially recommended by Girardin et al., [51] , and subsequently by other researchers [37, 76] . INSPIA accomplishes the three steps required to meet the quality criteria on indicators validation; (i) design validation; (ii) output validation; and (iii) end-use validation, whereas other methodologies, such as INDIGO®, lack some of the quality criteria, since end-users are not questioned as part of indicator selection.
Concerning the description of indicators, the INSPIA approach, like that of SAFE, depicts a clear explanation of each of the 31 basic indicators involved [36] , which confers to INSPIA a deeper soundness, given that for the majority of the rest of the reviewed tools, this description remains unknown. In agreement with other methodologies, such as MASC 2.0., most of the INSPIA basic indicators result from a simple calculation or rely upon tables. With regards to the weighting allocated to indicators, there is not much literature reflecting and explaining their weighting. Indeed, there are tools such as INDIGO® [48] which do not introduce any weighting for indicators, having just the aim of helping farmers improve their management. In this context, the INSPIA methodology presents its weightings for the indicators in a transparent way, as well as other methodologies, e.g. MOTIFS and SOSTARE.
Assessment Methodology
From the literature reviewed, there are already a number of indicator-based monitoring tools, that assess sustainability in agriculture [21, 49, 74] . Some methodologies assess sustainability at farm level like, RISE [38] , IDEA, MOTIFS, SAFE and SOSTARE. In agreement with those, INSPIA also monitors sustainability at farm level. However, as stated in the literature, there is not a single measure that can accurately appraise sustainability at farm level [53, 81] . Considering the evolving connotation of the word sustainability itself, it is important to show its continuous evolution, where thematic scopes, indicators and benchmarks are intended to create a constant development. Thus, sustainability assessments should be regarded as partial approaches, although they are very useful to measure and quantify sustainability in agriculture [31] . Any of the sustainability pillars (economic, social and environmental), could be broadened within INSPIA and be adapted to, or even reweighted, depending on the ongoing development of the agricultural sustainability concept.
INSPIA methodology attempts to be comprehensive and precise in the sustainability indicators accounted for in its dendrogram ( Figure 5 ). In this regard, the moderate number of indicators composed in the INSPIA approach, and its low complexity make this method a suitable sustainability tool for technicians and farmers. Conversely, other assessment tools such as SAFA, SOSTARE and DEXiPM [32] , lead to a very complex tree of indicators. Concerning the required time to collect the data, INSPIA does not require much preparation time, as well as other reviewed approaches such as RISE [38] and IDEA. For feeding INSPIA, the required data is easily obtained from farmers' knowledge, whereas other methodologies, such as MOTIFS, require a deep knowledge [18] . In addition, the INSPIA assessment outputs are easily understood, comprehensible and decipherable by farmers, as final-users. Other approaches present a certain level of complexity to understand the final sustainability result.
Holistic Approach
Considering that the ultimate objective of the INSPIA tool is to help farmers to manage their farms sustainably, this model aims to provide a simple and forceful instrument for assessment of an individual farm. The participation of farmers as end-users in the development of the INSPIA methodology is a way to guarantee the acceptability of the method.
INSPIA, like other holistic approaches, such as MASC, RISE 3.0. or OECD, tackles many of the current agricultural challenges, such as climate change mitigation and natural capital conservation. Nevertheless, from the literature reviewed on this topic, assessment methodologies such as MOTIFS or SAFE do not pay attention to any of these relevant aspects that play a major role in the INSPIA initiative. In this context, there is a wide consensus in many of the methodologies consulted, such as DEXiPM, MASC, RISE 3.0., SAFA and OECD, that recognise the importance of measuring and assessing the impact of climate change in agriculture. Indeed, as climate change is occurring more rapidly than initially predicted [82] , it is essential to track environmental indicators that monitor the dynamics of changes and trends, and to assess the reduction of emissions achievable through certain soil management practices. In fact, soil management in agriculture could be one of the best instruments to mitigate and adapt to climate change [68, 83] . Certainly, farming systems, such as CA, mitigate climate change thanks to the soil organic carbon increase due to the reduction of carbon oxidation processes by reducing the intensity of tillage, and to the increase of organic matter [84] [85] [86] . Conservation agriculture also favors the adaptation of agricultural ecosystems to the negative effects of climate change by increasing crop resilience [68, 87] .
Being aware that there are tools like RISE, which aim to indirectly evaluate environmental impacts via management practices or through questionnaires conducted by farmers, certain threats to agricultural soil, such as those that are erosion-related, need to be addressed and more accurately assessed [38] . Despite the existence of sustainability tools like MASC 2.0. that tackle the environmental sustainability dimension, more accurate indicators in soil management are required to assess it [17] . In this sense, INSPIA addresses key soil management aspects through the basic indicators entitled 'soil tillage index', 'soil cover rate' and 'soil erosion risk'.
For its part, biodiversity is a key aspect of agricultural sustainability, and despite some authors highlighted the lack of indicators predicting the effect of some BMPs on agricultural biodiversity [40] , INSPIA goes further and associates some environmental indicators which are biodiversity-related with the implementation of certain farming practices and their improvement. Both MASC approaches, as well as others such as INDIGO, do not cover biodiversity. This presents weaknesses in terms of the ability to estimate the impact of agricultural systems on biodiversity, particularly concerned with the responses of biological processes to certain farming practices and their improvement. According to Overmars et al., [3] , 'soil tillage index' INSPIA indicator 16, has become an important input for monitoring the pressure of biodiversity in agriculture, since the intensity of the tillage influences agro-biodiversity.
INSPIA Thematic Scope
Concerning the thematic scope of the assessment tool, as stated by Molinos-Senante et al., [25] for the non-agricultural sector, there is no agreement on the three sustainability dimensions to reach a global approach (economic, social and environmental), to measure and evaluate sustainability among several methodologies [18] (Table 7) . Most of the methodologies (DEXiPM, MOTIFS, MASC, RISE, SAFA, SAEMETH) comprise, to a greater or lesser extent, the three dimensions, whereas others do not, such as INDIGO®, which focuses on environment and lacks both social and economic perspectives, or SOSTARE, which does not include any social indicator. There are initiatives, such as MASC, that consider the social and the biodiversity aspects that are less relevant to the cropping system scale [32] , albeit others stress the need for recording those dimensions in agriculture [15] . In this regard, some coincidences are found between INSPIA and both MASC [22] and MASC 2.0. [17] , that agree about considering some social sustainability aspects. INSPIA tackles a wider comprehensive approach to the family and the farmers wellbeing, through indicators that do not refer just to farm management itself, but to other family-related issues, such as farmers' satisfaction, level of training and the generational replacement. MASC 2.0. methodology also approaches those features, such as 'work overload' indicator. DEXiPM also explores and deepens the social dimension of farming practices [17, 32] .
There is an emerging idea in agricultural sustainability that a fourth dimension named 'institutional' or 'governance' should be envisaged [14, 44, 88, 89] . However, in order to simplify the INSPIA methodology, this fourth dimension has not been considered.
Sector Scope
INSPIA is focused on both annual and permanent croplands. Rosnoblet et al. [90] indicate that there are many sustainability assessment methods in agriculture covering arable farming, but few of them are designed for permanent crops. In this context, there is some evidence stated by Thiollet-Scholtus and Bockstaller, [74] , that INDIGO methodology, previously designed for arable systems, was amended by introducing two more environmental indicators and adapting others for the special case of vineyards.
There are different approaches concerning the scope of the models. For instance, while the INSPIA model lacks indicators for monitoring livestock farms, MOTIFS just focus on this kind of farm. There are also some models, such as IDEA or SOSTARE, which assess sustainability for mixed holdings, crops and livestock.
Geographical Scope
Most of the methodologies are not globally applicable, since they have been developed for some specific areas or countries. INSPIA's application is now limited to Belgium, Denmark, France, Germany and Spain. The reason is that the threshold of some indicators must be adapted to local conditions. Therefore, and to broaden the INSPIA scope, in countries not considered so far in the project, some basic indicators should be locally customised [53] in order to continue offering a precise reflection on farm sustainability.
INSPIA Findings
The INSPIA approach provides farmers with a sustainability pie chart, as a final visual outcome per season, and it corresponds to each aggregation step, representing the twelve existing aggregated indicators in level 1. However, as occurs in the SOSTARE model, INSPIA also offers a bar diagram representing all indicators' results for non-equivalent issues (e.g., soil organic matter, GHGs). These two ways of visualizing the results of the farms are not only very convenient and practical, communicating and presenting the overall performance, but are also useful to compare different management at farm level. Like other indicator-based monitoring tools, (e.g., MOTIFS), the advantage of these models is the ability to show an overview of farm strengths and weaknesses in a visual multilevel way, integrating the three dimensions using a pie chart, which better explains the different scenarios for each sustainability dimension of each cropping system. The more filled pie sections of the chart imply optimal values measures for aggregated indicators. INSPIA results enable farmers to know their benchmark at a given moment, and provide the basis and the guidelines to improve farm management. Likewise, another INSPIA advantage is the feasibility of benchmarking farms thanks to the final sustainability output diagram. This feature can also be encountered in other tools, for example, MOTIFS [18] .
From the literature reviewed, there are some models that are used to help assess and monitor policy performance at farm level. For instance, SOSTARE was developed by the region of Lombardia for managing the CAP until 2020. SOSTARE methodology is useful for farm advisory services to help farmers improve their economic and environmental performances, as advocated in the CAP second pillar legal proposal. Similarly, and as was indicated by Gómez-Limón and Riesgo [58] , sustainability should be understood as a concept that varies in response to the needs of society. In this context, INSPIA can be modified to include advances in the shaping of the agricultural sustainability concept itself, adjusting, adding or removing the needed themes or basic indicators, or even to change benchmarks for each of the three sustainability dimensions. Given that it is possible to adjust INSPIA, it makes the tool a useful way to address new decision-making needs in future agricultural policies.
Concerning the way of giving a sustainability assessment, one of the major advantages of the INSPIA approach is that this model delivers end-users, as a targeted audience, with a composite index, whilst other models, such as MASC, INDIGO®or MOTIFs, provide no quantitative data, but simply score sustainability in different scales. INSPIA's composite index is scaled between (0-100), based on scientific rules and a robust arithmetical method (Table 7) . 
Conclusions
This article presents the INSPIA methodology for assessing sustainability in agriculture. INSPIA is based on the implementation of 15 best management practices, contributing to 31 indicators. The INSPIA model is applicable to both annual and permanent crops.
The in-field application of INSPIA's best management practices has been validated on 59 farms in several European countries. This methodology helps farmers improve their economic, social and environmental performance, as advocated in strategic agro-environmental policies such as the European Common Agricultural Policy.
INSPIA has been discussed and compared to other initiatives, and the result of this process shows it to be a robust methodology that can be adapted to different agro-climatic regions. For monitoring the impacts of different farming practices and systems, INSPIA meets the key standards and is therefore a useful and valid tool to support decision-making by agricultural, environmental and social-welfare policy makers.
